Dissociating prefrontal and hippocampal function in episodic memory encoding.
Human lesion data indicate that an intact left hippocampal formation is necessary for auditory-verbal memory. By contrast, functional neuroimaging has highlighted the role of the left prefrontal cortex but has generally failed to reveal the predicted left hippocampal activation. Here we describe an experiment involving learning category-exemplar word pairs (such as 'dog...boxer') in which we manipulate the novelty of either individual elements or the entire category-exemplar pairing. We demonstrate both left medial temporal (including hippocampal) and left prefrontal activation and show that these activations are dissociable with respect to encoding demands. Left prefrontal activation is maximal with a change in category-exemplar pairings, whereas medial temporal activation is sensitive to the overall degree of novelty. Thus, left prefrontal cortex is sensitive to processes required to establish meaningful connections between a category and its exemplar, a process maximized when a previously formed connection is changed. Conversely, the left medial temporal activation reflects processes that register the overall novelty of the presented material. Our results provide striking evidence of functionally dissociable roles for the prefrontal cortex and hippocampal formation during learning of auditory-verbal material.